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Abstract: this disc paper proposes the way forward to support different AC treatment for IMS registration related signalling in EPS. 
Discussion:

In TS 22.011 subclauses 4.3.1 and 4.3.2, the service requirement enables different access control treatment for MO MMTEL voice, MO MMTEL video and MO SMS (including MO SMSoIP and MO SMS over NAS). However, MO MMTEL voice, MO MMTEL video and MO SMSoIP services would still be unavailable due to the IMS registration related signaling (e.g. IMS initial registration, re-registration, subscription refresh) is treated as normal user data (MO data) and barred by ACB at lower layers.

In March, CT1 requested SA1 [1] to consider extending stage-1 requirements (ACB is specified in TS 22.011 subclauses 4.3.1 and 4.3.2 for EPS and UAC in TS22.261 for 5GS) to provide different access control treatment for IMS registration related signalling in comparison to access control treatment for other traffic. 

In order to resolve the abovementioned problem, CT1 has sent a LS paper in C1-198200 to notify SA1 about their agreements on using a new access category for IMS registration related signalling in order to differentiate it from MO Data. The approach allows network full controlling on the access control and provide future proven requirements. We assume that SA1 take actions accordingly to approve CRs in TS 22.261 in this meeting.
In this discussion paper, we propose to further consider the way forwards for the solution in EPS as follows:
Question#1: whether to enable the support for ACB-skip in EPS?
This is a 'better late than never' fix. The consequences to leave this issue unresolved in EPS specifications and leave the solution up to UE implementation are two folds:

· An operator needs to deal with each UE vendor on the individual testing. In order to reduce these coordination and testing efforts, it is beneficial for all involved parties to ensure that there is only one, standardized set of requirements. 

· Different UE implementations requested by different operators would cause inter-operability issue in roaming scenario. If applying the enhancement only in HPLMN, it means the own users can be in a disadvantage situation when they are roaming in another network (outbound roaming). 
Proposal#1: the different access control treatment for IMS registration related signalling is standardized for both of 5G and 4G from Rel-16 onward. 
Question#2: How to accommodate pre-Rel-16 UEs and Rel-16 UEs with equal chance for getting access? 
To allow all subscribers have an equal chance for getting access in an operator’s 4G network, it is necessary to further support the upgrade plan for a new UE (support of new ACB-skip indicator for IMS registration related signalling in Rel-16). 
The upgrade plan is to allow the new UE to be able to handle different access control treatment for the IMS registration related signalling in both of the legacy network and the new network (capable of broadcasting ACB-skip for IMS registration related signalling). 

For the new UE in the new network, it handles the ACB-skip indicators for IMS registration related signalling as follows:

· If ACB-skip indicator is set to TRUE, then access is allowed;

· If ACB-skip indicator is set to FALSE, the UE performs ACB based on “MO data”

· If ACB-skip indicator is not broadcast, the UE performs access barring as in legacy network

For the new UE in the legacy network, it handles the ACB-skip indicators for IMS registration related signalling as follows:

· If any of the ACB-skip indicators (for MMTel voice, video or MO SMS) is set to TRUE, the UE is also implicitly allowed to skip ACB for IMS registration related signaling.

· If all ACB-skip indicators (for MMTel voice, video and MO SMS) are set to FALSE, AC is dependent to the AC information indicated for "MO data" (similarly as it was done with ACB-skip legacy feature).

Therefore, for a legacy UE, two types of software updates are possible:

(1)- Support of a new ACB-skip indicator 
(2)- Support of handling ACB-skip indicators for MMTel voice/video or MO SMS
The software update of (2) have smaller impact on the legacy UE than an update of (1).
Proposal#2: allow an upgrade for legacy UEs to handle different access control treatment for IMS registration related signalling ('early implementation of the Rel-16 solution for EPS, without change to specifications of Rel-15 and earlier'). 
Conclusion:
It is proposed to agree on proposal#1-2 for a complete solution for enabling support for different treatments on ACB skip for IMS registration related signalling and reply LSOUT to CT1/RAN2 accordingly. The corresponding CRs are submitted in S1-193160, TS22.011 for EPS. 

